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The plan for today

e RDM & data
e Principles of good RDM
e Concrete aspects of RDM




Research Data Management

Research Data Management is a comprehensive set of
oractices that enable researchers to acquire, store,
nandle, organize, preserve, share, and publish their data
effectively and responsibly throughout the research
process.




Research Data Management

1S
acquiring
Keeping
handling
releasing
data in controlled and documented workflows.
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How does your data look like? 3¢
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Data

In linguistics:
Representation of a
spoken, signed, or

written speech event.
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Data types

texts &, audio %, datenbases * -, videos »&, eye
tracking ««, tables ul, manuscripts =, software [,
fmri data 4, ...
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Data

Leonelli 2016 defines data as

any product of research activities, ranging from
artifacts such as photographs to symbols such as
letters or numbers, that is collected, stored, and

disseminated in order to be used as evidence for
knowledge claims.

Leonelli, Sabina. 2016. Data-Centric Biology: A Philosophical Study. Chicago; London: The University
of Chicago Press.
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https://ebookcentral.proquest.com/lib/ubkoeln/detail.action?docID=4532277

Data models

interatcional speech event — video recording —
transcript — translation =& morpheme gloss —
annotation of intonation

30 recording = numerical Datenset in a table




How about you? 3¢
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What else is there?
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Metadata
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Metadata

Metadata is structured information about research data
that enables and supports the collection, storage,
analysis and dissemination of data.
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Paradata

The paradata of a data set or survey are data
about the process by which the data were
collected. wikipedi
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https://en.wikipedia.org/wiki/Paradata

What do we have to manage?

Data

Various data models
Metadata

Paradata




Let's start with the basics of RDM
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Principles of good RDM
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FAIR

https://www.go-fair.org/fair-principles/

Findable
Accessible
nteroperable
Reusable

-1: (Meta) data are assigned globally unique and
nersistent identifiers

AT1: (Meta)data are retrievable by their identifier
using a standardised communication protocol



https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/f1-meta-data-assigned-globally-unique-persistent-identifiers/
https://www.go-fair.org/fair-principles/metadata-retrievable-identifier-standardised-communication-protocol/

Practical principles

Plan your RDM and revise it

Document structures

Document decisions

Document changes (e.g. through code)
Version your data

Automatize processes

Make processing repeatable

Prioritize control




Stages of RDM
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Data management plans

e Planning is extremely important

e DMPs are a way to start planning

e They are not a magic bullet

e They can be an administrative requirement

e Have a plan and write it down!




acquiring
keeping
handling
releasing
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Acquiring

Document data and how data was acquired
o Metadata

o Paradata

Data quality

Legal aspects

Ethical aspects

Document data sensitivity

Document consent




INFORMED
CONSENT

L\ )

DCH <:
Og0
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Storage

Backup

Data/File typen
~older structures
-ile names

Data security

Keeping
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Storage

e Field vs Office
e Water/dust

resistance (IP65)

e University of Cologne
o SOFS
o RDS
o Sciebo




Rau, F. (2023). DCH Project Data
Storage Guidelines (1.0.0). Zenodo.
doi:10.5281/zen0do0.7760967

Rau, F. (2023). DCH Field Data
Storage Guidelines (1.0.0). Zenodo.
doi:10.5281/zenodo.7957791

Data Center for the Humanities
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DCH Field Data Storage Guidelines

Version 1.0.0

Keep three instances

Keep two local instances on different media
Keep one off-site copy

Automatize data replication and backup
Document procedure and responsibilities

ok wnN =

1 Three instances

Keep three instances of the data. Besides the original working instance, keep two copies
of your project data.

2 Two local instances on different media

Use dust- and waterproof storage media (at least protected according to |P55, better
1P67) for the local copy and the off-site copy, if the latter is not internet-based.

3 One off-site copy

If your field situation does not allow for an internet-based off-site copy, keep one copy
as removed from the other copies as possible. This can mean keeping it in a separate
bag or a separate room.

4 Automatize data replication and backup

The process of regular local replication and off-site backup should be as regular as
possible, and automatized if possible. The frequency of replication and backup must be
adjusted to the maximum acceptable amount of data loss in case of an incident.

5 Document procedure and responsibilities

Document the data storage procedure - including location of the three copies,
frequency of replication and backup - as well as the responsibilities for implementing
the procedure e.g. in your data management plan.

DCH Field Data Storage Guidelines. Version 1.0.0 10.5281/zenod0.7957791

License CCO 1.0 Universal D c H J
o s
f fen



https://doi.org/10.5281/zenodo.7760967
https://doi.org/10.5281/zenodo.7957791

Backup

e 3-2-1 Rule
o 3 copies of your data
o 2 different media
o 1 off-site copy

e 3-2-1-1-0 Rule
o 1 offline copy
o 0 errors

Rau, F. (2023). DCH Project Data Storage Guidelines (1.0.0). Zenodo. doi:10.5281/zenodo.7760967


https://doi.org/10.5281/zenodo.7760967
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File formats

Openness Standardised, patents, readability (Software)
Adoption Market share or number of implementations
Complexity Human readable

Technical Protection Mechanism DRM

Self-documentation Metadata, self-documenting
Robustness Corruption detection, Backward/forward compatibility
Dependencies Hardware, OS, Software dependency

0%
Og0
Data Center for the Humanities

KdIner Datenzentrum
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Folder structure

project/

—— 01 _admin/

—— 02 _data/

—— 01 _raw/

— 02_processed/
—— 03 _code/

—— 04 _docs/

—— 05_output/

—— README.md

—— LICENSE

Colomb, Julien, Thorsten Arendt, Keisuke Sehara, and The Gin-Tonic team. 2021. “Towards a

Standardized Research Folder Structure.” Generation Research. Webarchive

GIN-Tonic: Research folder structure standard https://gin-tonic.netlify.app/standard/


https://web.archive.org/web/20230425001409/https://genr.eu/wp/towards-a-standardized-research-folder-structure/
https://gin-tonic.netlify.app/standard/

DCH Folder Structure Guidelines

Version 1.0.0

Separate types of information

Separate stages of processing (e.g. raw, cleaned, annotated)
Keep the folder depth at 4-5 levels

Order folders with leading numbers in folder names
Document your folder structure

uHrLDN =

1 Separate types of information

Separate types of information, including project and administrative information.
Example: project/

01_project_management/
02_data/
03_analysis/

Rau, F. (2023). DCH Folder Structure 64_publications/

2 Separate stages of processing
G U I d e/in es ( 1 O O) Z eno d 0 Separate different states of the data.

Example: 02_data/

01_raw_data/
02_cleaned_data/
03_annotated_data/

do0i:10.5281/zenodo.7452113
3 Keep the folder depth at 4-5 levels

Avoid too deeply nested folder hierarchies by keeping the depth to 4-5 levels.

4 Order folders with leading numbers in folder names

Begin folder names on all levels with padded numbers to facilitate sorting.

Example : 03_analysis/
01_skript/
02_output/

5 Document your folder structure

Document your folder structure in a README file placed in the top folder of the dataset.
See: DCH Readme File Guidelines doi:10.5281/zenodo.7447616

DCH <

Data Center for the Humanities DCH Folder Structure Guidelines. Version 1.0.0 doi:10.5281/zenodo,7452113
Kélner Datenzentrum License CCO 1.0 Universa

fir die Geisteswissenschaften



https://doi.org/10.5281/zenodo.7452113

File naming

1. Give unambiguous, meaningful,
readable, but succinct names

2. Chose names that are safe
across file and operating
systems

3. Structure the filename and use
filename extensions

4. Facilitate alphabetical sorting

5. Document your naming pattern

Rau, F. (2023). DCH File Naming Guidelines
(1.0.0). Zenodo.

doi:10.5281/zenodo.7447485

DCH File Naming Guidelines

Version 1.0.0

Give unambiguous, meaningful, readable, but succinct names
Chose names that are safe across file and operating systems
Structure the filename and use filename extensions

Facilitate alphabetical sorting

Document your naming pattern

ok wnN =

1 Give unambiguous, meaningful, readable, but succinct names

Select relevant characteristics of the file content as part of the names and use
unambiguous labels for them. For example, use enand it (ISO 639-1) instead of English
and ltalian.

See: DCH File Naming Recommendations doi:0.5281/zenodo.7447562

2 Chose names that are safe across file and operating systems

Restrict the character inventory to the lowercase Latin alphabet a-z, digits 0-9, hyphen
(minus) -, and underscore _. Additionally, the full stop . is used once to separate the
filename extension.

Example: original-text_2009-04-23_001.mp4

3 Structure the filename and use filename extensions

Separate parts of the name by underscore _ and structure parts with hyphen (minus) -.
Example: en_session-01_section-a.mp4

4 Facilitate alphabetical sorting

Pad numbers with zeros to facilitate accurate sorting. Format dates following the
YYYY-MM-DD (ISO 8601) pattern.
Example : speaker-01_2009-04-23_take-001.wav

5 Document your naming pattern

Document your naming pattern, ideally in the same location where the files can be
found. For example, place a README file in the top folder of the project or dataset.
See: DCH Readme File Guidelines doi:10.5281/zenodo.7447616

CH

DCH File Naming Guidelines. Version 1.0.0 doi:10.5281/zenodo.7447485
License CCO 1.0 Universal


https://doi.org/10.5281/zenodo.7447485

Examples file naming

[ISO 639-3]1_[speaker]_I[datel_[number]_[data typel.[file extension]

ger_LK 2023-05-31_001 raw—audio.wav
ger_ LK 2023-05-31_001_raw-video.m4v

Rau, F. (2023). DCH File Naming Guidelines (1.0.0). Zenodo. doi:10.5281/zeno0do0.7447485



https://doi.org/10.5281/zenodo.7447485

final_FINAL.docx
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Data security

e Access control
e Encryption in motion
e Encryption in storage

O

O

O

O

-ile encryption (/zip)

~older encryption (VeraCrypt)

Disk encryption (most OS provide this)
Cloud storage encryption (Cryptomator)

Data Center for the Humanities
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https://www.7-zip.org/
https://www.veracrypt.fr/en/Home.html
https://cryptomator.org/

Handling

e Versioning

e Everything with a script
e Automatize!

e (Analysis)

Data Center for the Humanities
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Versioning

File based versioning ( filename_v2.pdf )
git

Datalad

DVC

Data Center for the Humanities
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https://git-scm.com/
https://www.datalad.org/
https://dvc.org/

Everything with a script

The most basic aspect of reproducible research is that everything you do (convert data
files, clean data, analyze data) should be accomplished via code. Pointing and clicking,
and copy-paste, are not reproducible.

Karl Broman Everything with a script

e Don’t hand-edit data files
e Data cleaning should be in scripts
e Analysis should be in scripts

Data Center for the Humanities
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https://kbroman.org/steps2rr/pages/scripts.html

Automatize!

Ideally, the reproduction of your results is a one-button operation. And this is valuable
not just for others, but also for yourself (or your future self). For example, if the
primary data should change (and it often does), wouldn’t it be nice to have one
command that re-runs everything?

Karl Broman Automate the process

e Run all your scripts from one script
e Use GnuMake or similar


https://kbroman.org/steps2rr/pages/automate.html

e Deleting
e Archiving
e Publishing

Releasing

Data Center for the Humanities
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Deleting

e Not every thinhs can be preserved

e Not everything needs to
e ...but often it should be

0e preserved

oreserved

Data Center for the Humanities
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Archiving

e Long-term preservation
e Continued viability
e Focus on preservation not on access

Data Center for the Humanities
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Publishing

Data repositories
Domain-specific repositories
General-purpose repositories
As open as possible

As closed as necessary

Data licenses




Here the FAIR principles come into play again.

Pick the most FAIR repository for your data.

R1.3: (Meta)data meet domain-relevant community
standards

Data Center for the Humanities
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https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/r1-3-metadata-meet-domain-relevant-community-standards/

Take away message

e Document, version, automatize
e Make processing repeatable
e Prioritize control




Data Center for the
Humanities

The research data center of the
Faculty of Arts and Humanities at
the University of Cologne. If you
have any questions about research

data management, please feel free
to contact us.
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Data Center for the Humanities
Kolner Datenzentrum
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Danke!

info-dch@uni-koeln.de

@ @ CC-BY 4.0
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https://creativecommons.org/licenses/by/4.0/

